Abstract. The essential aim of this paper is to define weighted q-Hardylittlewood-type maximal operator by means of p-adic q-invariant distribution on Zp. Moreover, we give some interesting properties concerning this type maximal operator.
Thus,
Q p = x = ∞ n=−k a n p n : 0 ≤ a n ≤ p − 1 .
Then Z p is an integral domain, which is defined by
a n p n : 0 ≤ a n ≤ p − 1 ,
In this paper, we assume that q ∈ C p with |1 − q| p < 1 as an indeterminate. The p-adic absolute value |.| p , is normally defined by
where x = p r s t with (p, s) = (p, t) = (s, t) = 1 and r ∈ Q. A p-adic Banach space B is a Q p -vector space with a lattice B 0 (Z p -module) separated and complete for p-adic topology, ie.,
For all x ∈ B, there exists n ∈ Z, such that x ∈ p n B 0 . Define
It satisfies the following properties:
Then, x B = p −vB (x) defines a norm on B, such that B is complete for . B and B 0 is the unit ball. A measure on Z p with values in a p-adic Banach space B is a continuous linear map
We know that the set of locally constant functions from
, the locally constant functions
Then Zp f µ is given by the following "Riemann sums"
T. Kim defined µ q as follows:
µ q (ξ + dp n Z p ) = q ξ [dp n ] q and this can be extended to a distribution on Z p . This distribution yields an integral in the case d = 1.
So, q-Volkenborn integral was defined by T. Kim as follows:
ξ , (for details, see [4] , [5] ).
Where [x] q is a q-extension of x which is defined by
, [3] , [4] , [5] , [9] . Let d be a fixed positive integer with (p, d) = 1. We now set
Z/dp n Z,
where a ∈ Z satisfies the condition 0 ≤ a < dp
(for details, see [8] ). By the meaning of q-Volkenborn integral, we consider below strongly p-adic q-
where δ n → 0 as n → ∞ and δ n is independent of a. Let f ∈ U D (Z p , C p ), for any a ∈ Z p , we assume that the weight function ω (x) is defined by ω (x) = ω x where ω ∈ C p with |1 − ω| p < 1. We define the weighted measure on Z p as follows:
where the integral is the q-Volkenborn integral. By (1.2), we easily note that µ
f,q is a strongly weighted measure on Z p . That is,
Thus, we get the following proposition.
where α, β are positive constants. Moreover,
where C is positive constant.
Let U D (Z p , C p ) be the space of uniformly differentiable functions on Z p with supnorm
The difference quotient ∆ 1 f of f is the function of two variables given by
A function f : Z p → C p is said to be a Lipschitz function if there exists a constant M > 0 (the Lipschitz constant of f ) such that
The C p linear space consisting of all Lipschitz function is denoted by Lip (Z p , C p ). This space is a Banach space with the respect to the norm f 1 = f ∞ ∆ 1 f ∞ (for more informations, see [1] , [2] , [3] , [4] , [5] , [6] , [9] ). The main aim of this paper is to define weighted q-extension of Hardy Littlewood type maximal operator. Moreover, we show the boundedness of the weighted q-Hardy-littlewood-type maximal operator in the p-adic integer ring.
2.
The weighted q-Hardy-littlewood-type maximal operator
In view of (1.2) and the definition of p-adic q-integral on Z p , we now start with the following theorem.
be a strongly p-adic q-invariant in the p-adic integer ring and f ∈ U D (Z p , C p ). Then for any n ∈ Z and any ξ ∈ Z p , we have
Proof.
(1) We see use of (1.1) and (1.2)
(2) By the same method of (1), we easily see the following
Since lim m→∞ q p m = 1 for |1 − q| p < 1, our assertion follows. Now, we are ready to give definition of weighted q-extension of Hardy-littlewoodtype maximal operator related to p-adic q-integral on Z p with a strong p-adic qinvariant distribution µ q in the p-adic integer ring.
be a strongly p-adic q-invariant distribution in the p-adic integer ring and f ∈ U D (Z p , C p ). Then weighted q-extension of the Hardy-littlewoodtype maximal operator with respect to p-adic q-integral on a + p n Z p is defined by
for all a ∈ Z p .
We recall that famous Hardy-littlewood maximal operator M µ is defined by
where f : R k → R k is a locally bounded Lebesgue measurable function, µ is a Lebesgue measure on (−∞, ∞) and the supremum is taken over all cubes Q which are parallel to the coordinate axes. Note that the boundedness of the HardyLittlewood maximal operator serves as one of the most important tools used in the investigation of the properties of variable exponent spaces (see [9] ). The essential aim of Theorem 1 is to deal with the weighted q-extension of the classical HardyLittlewood maximal operator in the space of p-adic Lipschitz functions on Z p and to find the boundedness of them. By the meaning of Definition 1, we get the following theorem. for all f ∈ L ∞ (Z p , C p ).
